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A camsbaft ^jaster xaounted between a taut stnsd and 
a slack strand of a cbaln connectxag 9ji intake camstiaft 
to an exhaust emmbafl has two tensioning shoes which 
are vrged by a spdng away ftom each other and against 
the inner sides of the chain strands. Oio^ tensioiuxis shoe 
is mooated on a roeiprocahle piston within which a 
pluDger carrying the other tensioning shoe is slidable 
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against the taut strand by pressnrization of a pressote 
chamber through a nonreturn valve and the plunger is 
moved with the piston so that the taut and slack frtrands 
are moved together and compiession of the tensioning 
^ring is thereby maintained relatively constanL A 
damping cJiamber may be provided with throttling 
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ing effect. 
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ABSTRACT 


An internal combustion cnginQ including a cylinder bead 
having ga$-exebdtige valves, M lea&t one cartiijbbaft sitjpported 
on the cylinder bead, which caznsbaft is dnven by a craok- 
shaft to actuate conrespondiag gas^exchange vales on ihc 
cylinder head, and a camshaft adjuster arraagcd on tbe 
camshaft. The adjuster has a hydraulic pressure chamber and 
is configured To use hydraulic pre«>J3ure to rol«>U: position of 
the camshaft relative to the craol^oft to cbaage coauol 
times of the gas-exchange valves. A feed device for hydrau- 
lic pressure is provided on the camshaft adjuster and is 
configured as a component separate &om the cylinder head. 
The feed device baa a ting for each camshaft, each rii^ 
having two grooves, each of the grooves being connected via 
aj;$ociated hydraulic pressure chaisael^t in the feed device to 
;l hydraulic pressure valve. Each ring is arranged to surjt>ui)d 
a section of the camshaft. Each surround^ section of the 
camshaft has two ring-shaped grooves* each of which is 
aHgoed with octe of the grooves of the correspoiiding ring u> 
form a pair. Each groove/riog-sbaped groove pair of a ring 
is connected via associated hydraulic pressure channels in 
the camshaft to the hydraulic pressure chamber of the 
camshaft adjuster mounted on the camshaft. 
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A device for changing ihe angle of rotaiion of a camshaft of 
an internal combvsti{>io engine relative to a driving wheel . 
The device includes an inner pact, which is provided with 
bridges or wings, and is disposed rotationally movable in a 
cell wheel. The driven cell wheel has several bridges^ which 
are distributed over the periphery and divided by bridgt^e or 
wiag$ of the ioner part into in each case two pressure spaces. 
The change in the angnlaT position is caiLsed by applying 
prossvre on or relieving pressure from tbc two pressure 
spaces. As an end position is approached, the adjvsting 
movement is damped bydraulically by integrated damping 
m&ans. These damping means are formed by the interaction 
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the cell wheel. 
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ABSTRACT 


A device for changiDg the roiational position of a shaft 
rclativo to a diive wbeel has an adjusting device with two 
pxcssure chamb^ that act against one another. Tho chain- 
hers are pressurized by a pressure medium puctip. The 
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22 Claims, 3 Dravring Sihects 



PAGE 16/20 ' RCVD AT 3/18/2005 10:13:02 AM (Eastern Standard rone] ' SVR:U8PT0€FXRF-1J1 ' DNiS:8729306 ' CSID:^92022570372 ' DURATION (innHS):07-34 


DRAUDT US PAT AGENT 


S. 17/20 


11 




nunii 


United States Patent tm 


TnmM et al. 


[541 DEVICE FOR HYDRAUUC ROIATIONAL 
ANGLE ADJUSTMENT OF A SHAFT 
RELATIVE TO A DRIVE WHEEL 

[75] Iflvcntois; Alftxsd Trzmlel, Grafenberg; WoWfeung 

SUphaiQ, 3oll; Axe]-W|IJ1 JoduEDy 
Nuertingcn, «U of Germany 

[73] Asfiignees: Hydraulik Ring GmbH; Dr. Ing, 

h.c.F. Porscjic AG, both of Germany 

[21] /^>pl. No.: 0?/213,758 

[22] Filed: " Dec. J7, 1998 

[30] Foreign Appltcation Priority Data 

Dec. 17, 1997 [DE] Germany 197 56 015 

[51] Int. ClJ ^ - FOIL V344 

[52] U-S- CI 123/9ai7; 123/90.31; 

74/568 R; 464/2 

[58] FiftW of Search « ~ - 123/90.12. 9015, 

123/90.17, 90,31; 74/568 464/1. 2, 160 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,85fi,572 8/19S9 Stibiiietca — 123/90.15 

5^219;313 6A993 Panicli ^„...-. 464/2 

5,305,719 4/1994 daikc ct al - 123/90.17 

5.826,552 10/1998 Noguchi cl aj 123/90.17 


~ US006053138A 

[11] Patent Number: 
[45] Date of Patent: 


6,053,138 
Apn 25, 2000 


FOREIGN PATENT DOCUMENTS 


0486068 
3641769 Al 
3937644A1 
4233250 
2302391 
2314402 


5/1992 EutOpe>.n Pal Off. . 

6/1987 GertnAAy • 

5/X99t Gennany . 

1/1994 Gcrmiiny , 

1/1997 United Kingdom . 

lZ/1997 United Kijsgdcni . 


Primary Bxaminer'^Qllvu Lo 

Aaorfiey,Agentj or Fifw— Eveoson, McKcown, Edivatds &• 
Lenaban, P,L.L.C. 


[57] 


ABSTRACT 


Adcvice tor hydraulic rotational angl« atiyusimenl of a ^hafi 
to a drive wbeel, especially th& crnnshafi of an internal 
combustion engine^ has ribs or vanes that arc nonrctacably 
conncoted with tbe shafts said n\» or v^uies being locatocl in 
(he compartmonts of a QompartnaentGd wheel The compart- 
ments of the ooji^artmcni^d wbce] aod the ribs and/or vancK 
produce pressure chnrobers by whose hydraulic pressuriza- 
tion the two stniclural elements can be rotated relative to one 
another. In order to secure the two structural elemeots 
against undesired rotattoo when an insuE&cjient adjusting or 
retaitiir^ pressure is preset nt, a comcnon end face of the 
con^arcmented wheel and of ttK ribs and/yr vaaes cooper^ 
ates with an annular piston that exerts a releasable cUmplng 
action on ibe parts that are zotatable relative to one aaotbcr. 
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BMW 2002 Performance 

Parts and Service for BMW 2002 
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Merriam-Webster Online Dictionary 


5 entries found for piston. 
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piston . :Qpj 

Piston . ■ 

piston pin 
piston ring 
i piston rod 

Main Entry: pis^ton *) 
Pronwiciation: 'pis-t&n 
Function: noun 

Etymology: French, from Italian pistone, from pistare to 
pound, from Old Italian, from Medieval Latin, from Latin 
pistus, past participle of pinsere to crush ~ more at pestle 

1 : a sliding piece moved by or moving against fluid 
pressure which usually consists of a short cylinder fitting 
within a cylindrical vessel along which it moves back and 
forth 

2 a : a sliding valve moving in a cylinder in a brass 
instrument which when depressed by a finger knob serves to 
lower the instrument's pitch b : a button on an organ console 
to bring in a previously selected registration 
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